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ABSTRACT : PROBLEM TO BE SOLVED: To generate ultra-short optical pulses containing very few 
pedestal components in a wide range of input wavelength, with a small, inexpensive, and 
simple configuration. 

SOLUTION: This optical pulse compressor is provided with a dispersion reducing fiber 12 
in which an abnormal dispersion value is reduced from an Input side through an output 
side and a dispersion slope is small on the output side, a non-linear loop mirror consisting 
of an optical directional coupler 13, an optical phase compensator 14, a soliton 
propagation fiber 16 which has a dispersive medium 15 and an abnormal dispersion value 
and a small dispersion slope, and a dispersion compensating medium 17 for 
compensating the dis persion In the non-linear loop mirror. The dispersion reducing fiber 
12 compressed the pulse width, and further, the non-linear loop mirror and the dispersion 
compensating medium 17 generate ultrarshort optical pulses from which a pedestal 
component is removed. 
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co^iji^im^. MW^m. axx/vv hyimy 
imy 7 AJ^Th & - i: ^mmt-i-i,mim i ttium 

nmi3^+ 5 P s / n m/k mJJUiT* *) . llFieMJcJ^- 
7r•^>'^'^oal:'3{ffl<7)S^ii■t!tffi*^+G.2 ps/nm/k 

mUiTTh 0 , mftav u h ymmy r ^N'coast^-iiffl 

Hfi+l.O ps/nm/k ml3lT-Cfc 0 . wiiiid-W(M'> y 
Xn-rcO^ffi*-'0.02p s/nmZ / k mlJjlTT'fc ^ 

a(t) = (E3/(2t,))i/2 sech(Vt, 

<^m&. Dliy7-^^<(r)j^WiM^^-t, c:<03tvub>' 

=(A3AD)/(87r2c njEs) -(2) 
T'a§*i-I.BW^^*-r-g.. ZZX\ A{i7r>f>'^'conT 

[0 0 04] ii^tO^VNVUXti^r-^^'N'^rfSMLJ^cl^. 

, N = 1 3ty u b yjji^'hioiey u b >- lt^ o 

«?iJ;t(fN = 2, 3. •••) . ^<0id=5:?ty U bvo^ 

jgjifsai'i'is^wfc^-fb-r^ . 2|s:ijiBfl-c{iN= 1 3ty u 

b >'*^{4N= 1 3ty U h^-fcltj o i: t i£V>5tysVl'XlC 



«Cfll3!>*+ 5 P s/nm/kmlSLhT* 0 . msi^fm^" 

y7-(^-^cr,mtim(^m^^WLm.tl^+0.2 ps/nm/k 

r M'<7)ai:*)iiifc ii^fitney i> b yumy r ''n'<^^uc 

Xa-ycomiB.tf^0.02p s/nin^ /kmmTT'S) 
[0001] 
[0002] 

i}^m^-LX\^^<^m.m'J'-y r ^N'Srffl v>/i:S-&lcov 
< >'^;i/Xi|ia*«fiiift>T jfflv> b 7 v;^^ * — a u $ -y 

b'5:3^NVWX^^T'#i.*iJj±[>&^«>l> (##:fciRi :S. 
V. Chernikov et al., JOSA B. vol.8, pp. 1633-1641, A 
ug . 1991 , 2 : M. Nakazawa et al . , El ectron. 

Lett., vol.30, PP.2038-2040, Nov. 1994). 
[0003] -^^iM^-y r A ^^zi:h%f V\^^m^mM. 

{4. vxf\.zmmri>mmditv^)Yy\m^zmrs\.^x\^^ 

h . 3ty U b >^143K7 r ^ >'^*<0•4'^=:»r2.!»S'J'5:3\y^• 
yi'j^oi i: T*> 0 . \>^*>V!>h N = 1 3^iy 'J b y{i<!K<r>X 

N= 13ty U bi^Offil|@a(t) i±. 
exp{iz/(2LB)) ••(1) 

[ 0 0 0 5 ] i^y u b voy U b ^Jia^iZo it. 

Zo =(7rH32c)/(A2D) ■••(3) 

ii^a^itTi.^i). y u b^jfiwji, 3teyu by*^'{sai 
•ti>y7A^<<o<m. mnt^} i)<yrAy<(D^^i>z 

x*)h-r*^iz^it'rhi^izm^^jm^i>-:>> ::<^*> 

-r>=^^'(b*^'^<Ty U b>'Jl^i:{5{rPI^'5rliElS|-e® 
# . y U b >'C7)x;TVWdf^-*<— ^-CS) ^.^-^Ic: 

{4, 5tyi> b^'cTJv^yl'XiliAijSKl) ^^tc:i1l^§tti,J: 

msLtmftixnK). ^^i,zm^MBmf}^m^^zt 
[ 0 0 0 6 ] i ^if . ifii&y u b yBm^mm UJt5t^'? 
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[0007] ±ie##:fciR2 l k A^JiKI 

cO^HJcffl*^+10p s/nm/km. ai:^3ffll0^ffi**J5 
^^0^0^tJc^-7r-^^^'$rfflV^t:. i^OMLJ^l^lOG 
Hz. >'NVt->?.i|i3 P s . jS^1550nmc7)3e^NVI^X?iJS:JEE^ 

L^vT^ij^jfg^^ix'cv^^, Km^tifz^vu^ma nof 

sT* 0, ^^'^-^^ h;Hi{413.8nmTS>l>. VNVWXilii: 

[0 0 081 L*>L, mMcoi^WiMi:i'-yT-(^^zit\^< 
3 ^ Hjmm^^ tThl. ^WtMO'-y r ^N'co^^afti 
li^WLmD-b^^-ift^M^M-t^'^ i i: J: -^T^W 
Vy\,Z'tt,t\.-^j:\^%mt-h^%^^ix^. t.fz. 

3tBK:a-**»r€., ^vvhyiz'ttti^\'yy(M.wm. 

mi>z^h'^'f:^:^f\^ (pedestal) m^t Lxmith, '^L 

(spectral spike) ^-^t LXmih, 

[ 0 0 0 9 ] * . m^-Sa-WiMU'-y r -i ^^ztiXti^ 

^^<7)mmm^ (^scxo-r) **t3j;^+o.o7 

[0010] KUi^Ln:raSji[{ilEffl«0[B-r'^< ora^ 
■^S. iJt. JEEi^$i^)t3i^^V^Xc7)Jr^;u;?.A^^ h;^*^^, 

a^X'hh, 

[00 11] 



[l6BB*«ftl^Li: ob-t^mm] «e*<7)^tjc^7 r 

7 r >'N' ( D S F ) ip(:,m^^tit:^Wim!i'-y r -i f<'X' 
mf}^X:hm^i'^^-t^zt^i,z^it-th. ^i^iz. JE 

)vy.<r>^imM:hm^j:h^^^^z^ t h ^m^h 
[0012] i^wfi\t. /hM. 'Skm. t3 J:lxm#^^ffiS 

[00 13] 

xffiliSti. A:'3ffl!l*>'?>{±5:'Jffl!lt-*W^S^«S[ffi**« 

\^fs-r>m-hm(r>^7.xi-Tifi>V-^\^%'^m}'-y r4 

vN'fc. 5t:^itattis-^> murn'm. ^mmMi5X 

^M^-y r A >^'fc J; 0 A^J3t^^V^:^<?5>'^V^Xllia*^ffi«l$ 
[0014] m^2\z%zmrmnivy.m^^\t. ts^ 

m)\^-y^ v-(nm'^wfn%mzmm.zti:h(r>x\ % 

ti. miimmmif^t^j:^<7)x\ ^mLifiWiifh. 
i y)^mx'mm:m^(m,^-^)vxsm^^mmth .i i: 
^hi,z. ^mm}V'-y'^^-<Dmwi^tim 

[0015] mc^3<<zws.<r>^fvv7.m(mit. 

«1, 2^^ia^<^3t^^V^^JEi8lf^^=t3V^T. i5-«Cl4^«® 

ioXif'imMmmn^^yrAf^t^^. :imzx^. 

[0016] ff^JS4 , 5 tCfie«t<03l6^NVUXjES8f|{4. 

mimi-3i,zim(7)%f'^)vy.&m^zio\<yx. 

'>y r ^ M\ y u h :^esa7 r f'^ffy^m.m.xf'^fW. 

Ps/nm/kmi.Xh. ai:tllS!lOM^4i-iJc»+0.2 p 
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X'^h. tfz. MS^iiffl**+l-0 ps/nm/kmUA 

-7'iO^fflSr0.02p s/nrnZ/kmOTt-f^ii: 

[ 0 0 1 7 ] $ iblc. it*« 5tClSt8c03l£>'^;W^JEi^ 
•CJi. r«-tSc14i«««O^)-iS[«S:+10ps/nm/kml;U: 

^^YVr^ f^X'^X't , j^5t>' nVW;^<?)>' NVP;^iteSr 

7 r ffl V^T JElf ■!> t J&^tBTi^ S . 
[00 18] 

Ui3tJ«iliS, 1 2{iA:^3ffll*»'c.ai:^ffllt=*W^«^ 

ii'-^ T 1 3 (± 2 A:b 2 j±5:>3T'*S-^**i50%i7)3fe:tr 
ifiittiS-^. i4{i3tfifflfflilS. 1 5{i^J-ijtffi««. 

[00 19] X-n^=F'^ oicti. 3tii«iSi i. ^iiM 
'^y T^^^i2 ir-ftLX^Iji^im-^ 1 3 <7)X:h^- 

® . (3){i. ^{ifflfflmSs 1 4 . -S^Wim^M 15, V 'J h 
yfSJS^r^^N'l 6. i5Xt/^yr-(^-<t:if LXJU-y 

i(;3 : W.S.Wong et al.. Opt. Lett., vol.22, pp.1150 
-1152, Aug. 1997 . ##:X:iR4 :M. Matsumoto et al.. 
Electron. Lett., vol.34, pp. 1140-1141, Mayl998) 

. 5t*-i6j'ttife-&Sl 3<OA:^33ff-h®l::{i. ^ISmm. 

ti, 3tliiliSl l*M^i:=5:^. 
[ 0 0 2 0 ] <Ji:t=. la 1 1;:^^ Lf:ztft^v\^:^SXmco^ 

iz-^\,^xmmizmm-tt. ■!i^mii}'-yr-(^<i 2i,zyev 
u hy^Aitr-s.t. ±j^LtzXoizytvvhy(^^vu 

^^m<7)m^i,z^±. ^^mO'-yr^j^i 2otiJ:tuaicoii- 



[0021] ZZX\ ^m^mmi>zi5\.^X . ^t':^^ 

ji-m.-^^M *)m< ifmi<z-:>\^xmm'ri> . ^Ij^^w^-^ 

tl 1 3 . 1 4 , 1 5 . Id it/ V 

'J b^^tettJ^r-^^N'l 6*»'i>'5rl.^^i^?B''^-^5 7-«0 

$nx)\^~ri:imL. ^t^fSittiS-^tii si^i 

[00221 ^fc, g^iaB/u-r 5 7-$r^ffig-r^=g-a5 

miummzmi^h cox-t/timmm.^ 1 4 ti^-c-fc 

^tJt«ii'-7r-fyN'12fcJ:l/^}-tScliim««l 

[0 0 23] ^^HMS^^yr-^^-^l 2*^ktiiiJ^tlfzmm. 

yt^vi'X*mm.m)V-y^y'-i>zx:h-t& t , B^ffi-:6-r6) 
jKifi*). y u h >'«Ki»7 r-(^<i6 i:i&\,m&X'&m.-r 

-jti^vujx^mtimmmx'hi^ijK ^B#th:^rf*jiceajL 
jt^^yN'/i^xicy u hy^^i&^i>zxh^mmimm^*^ 

<m.tmiizx 0 . ^v\^:x.ii'^mmfi'-y^ ^-sr^a 

A:b*f-h®j!?^'^aJ:»3$ni., ^^{ifflfflUl^M 
LTiE3£iSWtc^-fl:L. {4ffiM*i;rT'J>l.^-&{i:ff 100 

%m&-ri>. a^:^l$i^^;^3fe^^v^x{4^iJc't±^«Kl 5 

ictif- A- -r s 1 7 ^^'^r-* 

^, tii-«jcfflfiiSE®i 7 cowtm^m.m.ii.. ^mmj\^ys^ 

[0024] ZZX. $mBf\^y^ 5— AS'^xX^'/U 
0^4^Ji:^i:^t^v^. \^if:fj[^tKf^ii1j\^l>zimrt 

^.^T'^c^/p^^ti, {j{3rpi^^r3^-cy u v-:x{aiR7 
r 1 6 ^BM-thtzibimm^mzx h m^m,i^ 

:?;l'fiJt^{4A:'3'-K- b CDliM 0 , A:'!:^- h 

[ 0 0 2 5 ] =5:^, tmm)V-y 5 ^-^oy d h wsiis 

X\>^i>tz)iy. @e{affl3Eil^!!»«t5J:t/^i-IJcoi^«twJ:S 
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[ 0 0 2 6 ] ia2{i. :^wM<^ye^vu:^s.m^t:^y r 

1 2{i. :R$>&n km. A:bfB9«O^iJcffi*^+10p s/n 

n_-7'/^+0.005p s/nm2/kmt'J>^. ^^MJCIS^i® 

1 5{i, ft$*nm. ^iJtffi7&<+17p s/nm/kmCO 

r-f ^N' (SMF) ffc-l.. VUhMS 
:^:S5&i lOOm, ^iS[1l35«+0.04p s 
/nm/km. ^>tS:Xn-7*7&^+0.005 ps/nrn^ 
• km£0^tJ[7^'y h-7r^>'N' (DFF) T*)^. :«-H}rfi 

m^iWl 7(4. 1.1m. ^t5cffl>6^'-50p s/nm 

/'km<^^m1iffi:7r-f^^' (DCF) T*?.. Afi^-^ 
/PXti. i^OiEtJl^lOGHz. y^V^Xl|iS3 p s<DW^ 

^SR8^*<^^:S^^fflf41533— 1565 n mT'S) ^ -^C . ^ 
fiS:^^^^-^ r >'N' 1 2 <OA:']ffi!ltcS:^ai:^J 140mW<^)5\5t|i 

[00 2 7] zzx\ ■i^m^>yhyr-(^<i}^hm^^ti 

cD^. ^^y y-yhyr-( 

r 1 2 t^mmfi^-y^ y—trM 

3Sr#SgtTiSBH-r.|.. El3(a),(b),(c) (CfeV* 

T. 4'P<7)jfejg{4^n-rixA:t)5t^*Sr^;c:tt,OT'S> 

[00283 03(a) li^ ■9^m.i^yhyr-i^'^i}^(i>m^ 
^s-pTiJO. ><.^:5'h;l^«Ot-:7«E:K*SA:^«^:R<!0:^a: 

[00 29] 03(b) {4. %WLyy-/hyr-{^<i)^ih>m 

fSi^tx.fz^wm'-y r A f^<r>^^m\^tz^vvxmim 

cojll^JX'<.i? hyP^S^-f. c:<7)j©^tc:{4. X'<.:J'h;M4 
*ifWxtc:j£*«-5Tt3'?. h;W60?^**A:^3«^^:S(-(5 

[ 0 0 3 0 ] 03 (c) {4. *^BJ<^^«*^-7 r ^N' 1 

2 himm)V-y° 5 7-^fflv^/i5\i>NVU>t.Ei^§S<oai:'3 
^'^i? . C<D^(c{4. ^fi£:Ji-{4^ 
L^rv^ 04(rJEffi;^tL^3K>'>Vl^xcoieffiM«»gS-5K 

4:3tif«;»-*»5. n;P>^it@A* 160f sT^D. h;Mi 



7&«tJ J: -ei4 n m-Cfc !> . nVUX® Ay H iI@<O«*<0. 30 

^^LTtdtSrS^LTV-ii). §<^(:. !AV^A:b^iRMffl 
X'J ^)VXKmfimMX' ^tz^h iJ^^t^ !> . 

[ 0 0 3 1 ] i25{4. immiv-y^ y-<r>^/ U h 

slcfcv^T. X'^^hyKa) {4S^^^tfc:7r^^N'^fflV'. 
^^TftD. X'^:7 h;Kb) {4iES^^tS[7r-f^^'<^)^ 

X^;7h;Kb) \i.-X%<likh'^hfz>hYyV7. 

Lj&^L. h/Ka) CO J; dlcy 'J h>'fEM:7r 
-f^N'l 6i: LT^^^^fi5c7r'f>'N*^fflv^^«-^(cJ4. V 

S y h^3e^NVUX*i|%^T'#^. C:<0Mm{4. ^^i^Jg/l^ 

thhZ.h^7p.\^X\^h , 
[0032] 

'5:V'>i@®3t>'^V^x{4. SSiSi^^^»BlfISr^^-rs 

Sc^-y-^-r 'J >-^/NVPx i: LT<$ffl-r s ^ ?► , 
^m^yty^fi-^tm^-^io-^hztifZj:*). 

[HI ] 3|s:^HBc03^S^NVl'Xffi^<OK2MiJ«^S^-r:/n 
[112] :^^B^<D^VU7.Sm^i:ytyr-(^^t:m^^X 

[m3i-mmMmt:m^, (ax {4t^^•S[i^7^7r-^y^' 
i}^i^mm.^ftfz^mM'j^-y r a ^^co^^im^^tzm^co^ 

^V\^^Sm^iiiti^^^ hJi^. (b) ii^iSLyy-yhy 
>'NVU-xBbiffi^c7)a5^3X'<^' (c) {4*^B3co^ScM 

[041 JEi^$nit3t^NVWX<oeBfflRI«SjjeS:5^-t^. 

[05] vohymmyr-^^<t Lxm^^tm^'i^Wiy 

[19^<^)giHJ] 

10 A:']^^^ 

1 1 ^mm^ 

12 ^ffic?^^:7r-^^N' 

13 3e*|6H4ie^ 

14 5t{affl*inis 

15 ^j-ij(jt«i® 
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16 vuhy&WiyT-(^< 

17 ^mim>n 
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18 tii:nm^ 

[112] 



'11 












>- 














[113] 



1400 1S20 iseo laoo 
fi(nm) 





[134] 

2(c9MlR:«l:«jl£/til^xEttil 




[1151 

-IOt 




1S20 i6ao 
ft (nm) 
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